Double-stranded RNA interference in Trypanosoma brucei using head-to-head promoters.
The discovery of double-stranded RNA interference (dsRNAi) in Trypanosoma brucei provides a convenient method to generate knockout phenotypes in this protozoan parasite [Ngo H, Tschudi C, Gull K, Ullu E. Double-stranded RNA induces mRNA degradation in Trypanosoma brucei. Proc Natl Acad Sci USA 1998;95:14687-14692]. The presence of double-stranded RNA (dsRNA) dominantly silences gene expression in a sequence-specific manner by causing the corresponding endogenous RNA to be degraded. To simplify the generation of knockout phenotypes in T. brucei via dsRNAi, we used two promoters arranged as an inverted repeat on a plasmid. This promoter arrangement generates transcripts of both strands of DNA inserted between the promoters, which then form dsRNA. We have used plasmids encoding either two T. brucei ribosomal RNA promoters or two bacteriophage T7 promoters to interfere with expression of alpha-tubulin (TUB), green fluorescent protein (GFP), paraflagellar rod protein A (PFRA), flagellum-adhesion glycoprotein 1 (FLA1), and histone 2B (H2B) in T. brucei. We show here that FLA1 is required for flagellar attachment in T. brucei and that H2B is required for parasite growth. Thus, the two-promoter approach efficiently generates dsRNAi in T. brucei and can be used to produce both specific and random knockout phenotypes in T. brucei. This approach should be useful in generating knockout phenotypes in other kinetoplastid parasites including Trypanosoma cruzi and Leishmania.